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(54) LIQUID CRYSTAL DISPLAY DEVICE 
(57)Abstract 

PROBLEM TO BE SOLVED: To provide a liquid crystal 
display device, which has a . small number of constituent 
components, is assembled in a compact size, is superior in 
workability and is highly reliable. 

SOLUTION: This device consists of a liquid crystal panel 11, 
which is provided with tape carrier packages 12 and 13, 
which are freely bent to the outer edges of the panel 1 1, in 
the directions X and Y, and printed boards 15 and 16, which 
are superposed on these packages 12 and 13, a case body 
20, which is used for setting this panel 1 1 therein and is 
made of a synthetic resin, and a metallic frame 12, which is 
made to cover from the upper part of the panel 1 1 set in 
the case body 20. In this case, the case body 20 is provided 
with pawl pieces 25 and 28, which make the points of the 
boards 15 and 16 engage with the case body 20, for making 
the points of the boards 1 5 and 1 6, which are bent integrally 
with the packages 12 and 13, engage with the panel 11. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS .- • 

[Claim(s)] , . . , ,. . . 

[Claim 1] The liquid crystal display characterized by to prepare the piece of a pawl which it is the liquid 
crystal display which consists of a frame put on a rim from the liquid crystal panel set to the liquid 
crystal panel which comes to have the printed circuit board which laps with a bendable tape-career 
package and this tape-career package, the housing made of the synthetic resin for setting this liquid 
crystal panel, and the housing, and makes said housing stop the head of the printed circuit board in order 
to stop me head of me printed circuit board bent to said liquid crystal panel. 
[Claim 2] The liquid crystal display according to claim 1 characterized by having equipped the liquid 
crystal panel with the tape career package by the side of X and Y, and preparing the X side and the Y 
side printed circuit board in the rear face of these tape career package, respectively. 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the liquid crystal display used as display objects, such 

as a liquid crystal television and a personal computer. 

[0002] 

[Description of the Prior Art] In recent years, much more miniaturization is needed by the trend of small 
and lightweight-izing of the electronic equipment by which a liquid crystal display carries this. 
Especially, it has been a technical problem from the area of a liquid crystal display how area of the 
frame part except image display area can be made small and how thickness of the whole liquid crystal 
display can be made thin. 

[0003] Hereafter, the conventional liquid crystal display is explained based on drawing 9 and drawing 
10. In drawing, it is the tape career package (Following TCP is called.) connected to the liquid crystal 
panel and the stripe-like electrode with which 1 was prepared in two and three were prepared in the rim 
of a liquid crystal panel 1, and is arranged in X and the direction of Y on the same flat surface as a panel 
side. IC4 for liquid crystal panel actuation is mounted on TCP2 and 3, and the printed circuit boards 5 
and 6 for signal supply are connected to TCP 2 and 3, respectively. Moreover, each printed circuit 
boards 5 and 6 of each other are connected by the cable 7. And from the bonnet and the outside, the 
liquid crystal panel 1 with which said TCP 2 and 3 etc. was formed is covered with the metal frame 9, 
and the outside of the housing 8 made of synthetic resin is protected. 

[0004] By the way, in the plate-like condition as said liquid crystal panel 1 and TCP 2 and 3, and the 
printed circuit boards 5 and 6 show to drawing 9 , since a mounting plane area becomes large, cutback- 
ization of a component-side product is in drawing by taking the configuration which bent TCP 2 and 3 
and the printed circuit boards 5 and 6 of X and the direction of Y as shown in drawing 10. That is, 
cutback-ization of frame area other than the panel screen in a liquid crystal display is in drawing. 

[0005] . , 

[Problem(s) to be Solved by the Invention] however, with the above-mentioned conventional 
configuration, to TCP 2 and 3 and the printed circuit boards 5 and 6 which were bent In order for the 
force which is going to return to the condition that the basis opened to work, and for there to be a danger 
that IC4 for liquid crystal panel actuation etc. will contact and short-circuit to the outside metal frame 9 
by this and to prevent this A case 8 and the printed circuit boards 5 and 6 are fixed with adhesives, or it 
is carrying out arranging a spacer etc. between the printed circuit boards 5 and 6 and a frame 9, and there 
was a problem that assembly nature was very bad. Moreover, in order to supply the power source and 
signal which drive a liquid crystal display from the exterior, it is necessary for one of the printed circuit 
boards 5 or 6 by the side of X or Y to arrange a connector. In this case, since the printed circuit boards 5 
or 6 were perpendicularly located to a liquid crystal panel 1 , in the activity which detaches and attaches 
a cable to a connector, the big load was applied to the printed circuit boards 5 or 6 or TCP 2 and 3, and 
there were problems, like adhesion with said case 8 and printed circuit boards 5 and 6 separates. 
[0006] This invention solves such a technical problem, and there are few component part mark, and it is 
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compact, excels in assembly workability, and aims at offering a reliable liquid crystal display. 

[Mea2s for Solving the Problem] The liquid crystal panel with which this invention comes to prepare for 
a rim the printed circuit board which laps with a bendable tape career package and this tape career 
package in order to solve this technical problem, It is the liquid crystal display which consists of a 
housing made of the synthetic resin for setting this liquid crystal panel, and a frame put from the liquid 
crystal panel set to the housing. In order to stop the head of the printed circuit board bent to said liquid 
crystal panel let it be a summary to have prepared the piece of a pawl which makes said housing stop 
the head of the printed circuit board. Moreover, this invention equips a liquid crystal panel with the tape 
career package by the side of X and Y, and makes it a summary to have prepared the X side and the Y 
side printed circuit board in the rear face of these tape career package, respectively. 
r0008] The printed circuit board can be set easily [ a housing ] only by making the piece of a pawl 
prepared in the housing stop the printed circuit board prepared in the liquid crystal panel free [ bending ] 
by this configuration, a housing and the printed circuit board are fixed with adhesives like said before, or 
there is no need for arranging a spacer between the printed circuit board and a frame etc., and there are 
few component part mark, they are compact, and can offer the liquid crystal display excellent in 
assembly workability. Moreover, since the piece of a pawl prepared in the housing is made to stop the 
printed circuit board, in the activity which detaches and attaches a cable to a connector, even if it is 
going to apply a big load to the printed circuit board, there are no problems, like the printed circuit board 
separates from a case, and dependability can be raised. 

Embodiment of the Invention] Hereafter, the gestalt of 1 operation of this invention is explained based 
on a drawing. In drawing 1 and drawing 8 , it is the tape career package (Following TCP is called.) 
connected to the liquid crystal panel and the stripe-like electrode with which 1 1 was prepared m l 2 and 
13 were prepared in the rim of a liquid crystal panel 1 1, and is arranged in X and the direction of Y on 
the same flat surface as a panel side. IC14 for liquid crystal panel actuation is mounted on TCP12 and 
13 and the printed circuit boards 1 5 and 16 for signal supply are connected to the rear face of TCP 12 
and 13 respectively. The connector 17 for connecting the cable which inputs the signal for liquid crystal 
panel actuation from the exterior is formed in the rear face of the printed circuit board 15 by the side of 
said X Moreover each printed circuit boards 15 and 16 of each other are connected by the flat cable 18. 
19 is the slit formed in the front face of said TCP 12 and 13, and when setting to the housing which 
mentions TCP 12 and 13 later, it is for bending TCP 12 and 13. And from the bonnet and the outside, 
the liquid crystal panel 1 1 with which said TCP 12 and 13 etc. was formed is covered with the metal 
frame 21, and the outside of the housing 20 made of synthetic resin is protected. 
[00101 Said housing 20 is equipped with the upper bed receptacle side 22 equipped with positioning 
heights 22a which other two sides other than two side by which said TCP 12 and 13 is formed m the top 
facein response to said liquid crystal panel 1 1 contact. Besides, one side by the side of Y of the edge 
receptacle side 22 is equipped with the dip receptacle side 23 which receives the printed circuit board 16 
bv the side of Y of the rear face of TCP13 by the side of Y bent to said liquid crystal panel 11 u i the 
state of dip The soffit of this dip receptacle side 23 is equipped with the soffit receptacle side 24 which 
receives the soffit of the printed circuit board 16 by the side of Y. This soffit receptacle side 24 is 
eauiDDed with the piece 25 of a pawl which carries out insertion engagement of the soffit in the die- 
length direction ends of the printed circuit board 16 by the side of Y between the dip receptacle sides 23. 
Moreover it has the vertical receptacle side 26 which receives mostly the printed circuit board 1 5 by the 
side of X of the rear face of TCP12 by the side of X bent to said liquid crystal panel 1 1 in the vertical 
condition in one side by the side of X of said upper bed receptacle side 22. The soffit of this vertical 
receptacle side 26 is equipped with the soffit receptacle side 27 which receives the soffit of the printed 
circuit board 15 by the side of X. This soffit receptacle side 27 is equipped with the piece 28 of a pawl 
which carries out insertion engagement of the soffit in the die-length direction end of the printed circuit 
board 15 by the side of X between the vertical receptacle sides 26. Furthermore, the crevice 29 which 
contains said flat cable 18 folded up in connection with bending of said both printed circuit boards 15 
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and 16 on the background of the printed circuit board 15 by the side of X is formed in the comer section 
of said dip receptacle side 23 and vertical receptacle side 26. 30 is a screw for carrying out the bis-stop 
of said metal frame 21 to said vertical receptacle side 26 through bis-insertion hole 15a of the die-length 
direction other end of the printed circuit board 15 by the side of said X, and in order to make this screw 
30 screw in, the bis-hole 3 1 is beforehand formed in the vertical receptacle side 26. 
[001 1] In addition, said metal frame 21 hangs from a liquid crystal panel 11, after setting the liquid 
crystal panel 1 1 with which TCP 12 and 13 etc. was formed in said housing 20. It is fixed to a housing 
20. Around said housing 20 The wrap peripheral-wall sections 21a-21d, Piece of pawl 21e which bends 
and is formed in the soffit of peripheral-wall section 21a which counters the dip receptacle side 23 of 
said housing 20 among these peripheral-wall sections 21a-21d so that it may stop on the underside of 
said soffit receptacle side 24, It has 21g of bis-insertion holes formed in peripheral-wall section 21c so 
that it might agree with 21f of pores formed in peripheral-wall section 21b so that it might stop with the 
heights 32 formed in the field of an opposite hand in the bis-hole 31 of the vertical receptacle side 26 of 
said housing 20 in the dip receptacle side 23 of said housing 20. 

[0012] Therefore, the liquid crystal panel 1 1 with which TCP 12 and 13 etc. was formed in said housing 
20 is set. Face putting a frame 21 from moreover, and a liquid crystal panel 1 1 and TCP 12 and 13, and 
the printed circuit boards 15 and 16 carry out insertion engagement of the head of the printed circuit 
board 16 by the side of Y between said dip receptacle sides 23 and pieces 25 of a pawl in the plate-like 
condition, as first shown in drawing 4 . A liquid crystal panel 1 1 is bent to TCP 13 on the side front of 
the printed circuit board 16 by the side of Y after that, and it puts on said upper bed receptacle side 22, 
and positions by positioning heights 22a. Then, as the two-dot chain line in drawing 5 shows, a flat cable 
1 8 is folded up, and insertion engagement of the head of the printed circuit board 15 by the side of X is 
carried out between said vertical receptacle sides 26 and pieces 28 of a pawl. The condition is shown in 
drawing 6 and said frame 21 is put from on the. Equip a frame 21 with piece of pawl 21e as mentioned 
above, and the underside of the soffit receptacle side 24 of said housing 20 is made to stop this piece of 
pawl 21 e, after that, said heights 32 are made to stop 21f of pores, eventually, from 21g of said bis- 
insertion holes, a screw 30 is made to thrust into the bis-hole 3 1 , and an assembly is completed. 
[0013] By the way, although a drawing does not show, the bis-insertion hole 15a grand pattern of the 
die-length direction other end of the printed circuit board 15 by the side of X is prepared. If it is made 
for a metal frame 21 and a metal grand pattern to flow by bolting of said screw 30 The ground of TCP 12 
and IC14 for liquid crystal panel actuation on 13 is strengthened, and it can prevent that IC receives a 
damage according to generating of static electricity electrifications, such as a liquid crystal panel, in the 
handling of a liquid crystal panel. 

[0014] Moreover, although made the printed circuit board 16 by the side of Y incline, it bent, and the 
printed circuit board 1 5 by the side of X was bent at the right angle and set to the housing 20 with the 
gestalt of the above-mentioned implementation, it is also possible to consider the X and Y side as the 
gestalt of the above-mentioned implementation and a reverse configuration according to the design of a 
liquid crystal panel or a liquid crystal display. Moreover, what is necessary is just to set up the optimal 
include angle about the bending include angle of the printed circuit boards 15 and 16 in consideration of 
the size of the whole liquid crystal display, and the size of a liquid crystal panel 1 1, the printed circuit 
boards 1 5 and 1 6, a flat cable 1 8, etc., etc. 
[0015] 

[Effect of the Invention] The printed circuit board can be set easily [ a housing ] only by stopping the 
piece of a pawl which prepared in the housing the printed circuit board prepared in the liquid crystal 
panel free [ bending ] according to this invention as mentioned above, a housing and the printed circuit 
board are fixed with adhesives like said before, or there is no need for arranging a spacer between the 
printed circuit board and a frame etc., and there are few component part mark, they are compact, and can 
offer the liquid crystal display excellent in assembly workability. Moreover, since the piece of a pawl 
prepared in the housing is made to stop the printed circuit board, in the activity which detaches and 
attaches a cable to a connector, even if it is going to apply a big load to the printed circuit board, there 
are no problems, like the printed circuit board separates from a case, and dependability can be raised. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 
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2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 It is the decomposition perspective view of the liquid crystal display in the gestalt of 1 
operation of this invention. 

[Drawing 21 It is the perspective view which looked at this case from the include angle from which 
drawing 1 differed. 

[Drawing 31 It is the perspective view which looked at this case from the background. 

[Drawing 41 It is the perspective view showing a condition just before setting a liquid crystal panel to 

this case. . 

[Drawing 51 It is the important section perspective view showing the condition in the middle of setting a 
liquid crystal panel in this case. 

[Drawing 61 It is the perspective view showing the condition of having set the liquid crystal panel in this 
case. 

[Drawing 7] said - it is the A section expanded sectional view of 6. 
[Drawing 81 said - it is the B section expanded sectional view of 6. 

[Drawing 91 It is the decomposition perspective view of the liquid crystal display in the conventional 
example. 

[Drawing 101 ft * s *e perspective view showing the condition of having set the liquid crystal panel in 
this case. 

[Description of Notationsl 

1 1 Liquid Crystal Panel 

12 13 Tape career package 

14 IC for Liquid Crystal Panel Actuation 
15 16 Printed circuit board 
15a Bis-insertion hole 

17 Connector 

18 Flat Cable 

19 Slit 

20 Housing 

21 Frame 

2 la Peripheral- wall section 
21b Peripheral- wall section 
2 1 c Peripheral-wall section 
2 1 d Peripheral-wall section 
21 e The piece of a pawl 

21 f Pore 

21g Bis-insertion hole 

22 Upper Bed Receptacle Side 

23 Dip Receptacle Side 
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24 Soffit Receptacle Side 

25 Piece of Pawl 

26 Vertical Receptacle Side 

27 Soffit Receptacle Side 

28 Piece of Pawl 

29 Crevice 

30 Screw 

31 Bis-Hole 

32 Heights 



[Translation done.] 
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DRAWINGS 




[Drawing 51 
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[Drawing 11 
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